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The final stage of treatment in any water reclamation scheme is
terminal disinfection. Based on existing information/ experience,
and other considerations, the disinfectants of choice are either
chlorine and/or ozone; another possibility is chlorine dioxide.
Given the proper conditions, breakpoint or free residual chlorination
(0.5 mg/liter for 60 min contact) has been reported to achieve a
significant virus reduction (Hattingh, 1978). The reduction of
coliform organisms, and presumably the pathogenic bacteria, would be
similar under the same conditions. Although information is limited,
protozoan cysts and helminth ova have been shown to be more resistant
to chlorine than are bacteria and viruses. The effectiveness of
ozone in deactivating bacteria and viruses is equal to or perhaps
better than that of chlorine. There appears to be no information on
the inactivation of helminths by ozone; that on protozoan cysts is
limited. Data indicate that chlorine dioxide may be just as effective
in inactivating enteric bacteria and viruses as is chlorine, but
there is a lack of information on the efficacy of chlorine dioxide
for the inactivation of protozoan cysts and helminths.

Anticipating areas of future acute water shortage in South
Africa, the National Institute for Water Research of South Africa
initiated an aggressive water reclamation research program in the
early 1960's. This program included laboratory studies, as well as
pilot and full-scale treatment plant investigations of various
reclamation unit processes. As a result, a vast amount of infor-
mation has been collected on the removal and/or inactivation of
infectious agents in secondary wastewater effluent by chemical
coagulation-flocculation, filtration, activated carbon adsorption,
disinfection, and other treatment processes. This information has
been summarized by the National Institute for Water Research and is
included in Table 3-14 (Hattingh, 1978). Performance of these
treatment plants indicates that, from a microbiological point of
view, major attention has been given to the removal and/or
inactivation of enteric bacteria and viruses; in most cases, the
protozoan cysts and helminths have not been considered to any great
extent.

The experimental water reclamation plants at Windhoek, Namibia,
(formerly South-West Africa), and at Pretoria (Stander Water Recla-
mation Plant), South Africa (described in Chapter 2), have provided a
substantial amount of information on the removal and/or inactivation
of infectious agents after various degrees of treatment as well as of
the final product water, particularly with respect to enteric viruses
and bacteria (Grabow et al., 1978; Nupen et al., 1974). No enteric
viruses were detected (using two different concentration procedures)
in 286 samples representing a volume of 1,788 liters (152 10-liter
samples and 134 2-liter samples) taken after the final four treatment
stages of the Windhoek plant and 461 samples representing a volume of
4,610 liters (461 10-liter samples) obtained following the last three
treatment units in the Stander plant (Grabow et al., 1978) . Many more
samples were taken for density of total bacteria, total coliforms,
fecal coliforms, enterococci, Clostridium perfringens, Pseudomonas
aeruginosa, Staphylococcus aureus, and Escherichia coli B coliphage.
During normal operation, the final product water at both the Windhoek
and Stander plants was reported to meet the following limits: total